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- Potential vs Ag/AgCI (V)
For this experiment we used electrochemical methods to detect the pH 2. Cyclic Voltammetry (CV)
threshold at which cyclization of dopamine o-quinone occurs and the . Cyclic voltammetry (CV) measures i - | |
relationship between pH and the rate of cyclization. the current resulting from the _. . Inltl_al CV measurement was taken at pH = 7.04, then in decreasing pH
electron transfer brocess in the Switching E 1 until the second (lower) redox peaks no longer showed up.
1960’s - Catecholamine Oxidation Pathways edox reaction of%lo amine — an ah « The second redox peaks completely diminished at pH = 5.60,
. pamine. - Indicating that this was the pH threshold for the follow up chemical
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e EXxperiments were carried out to determine the oxidation pathways the concentration of compounds in reaction.
of catecholamines [2] solution - _ _
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but due to it being a new technique, interpretation of the data was CVs, as the follow up chemical Segment # 0 03
not completely understood [2] reac’tion needs time to oceur. A potential is applied linearly from .9
an initial value to the first switching e
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e Studies carried out to measure the release and uptake of dopamine : | J | the opposite direction, applied with o~ s P
In mice, in vivo and in real-time [3] P [ the same rate to the second L mel Q.-
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e The detection of dopamine has been difficult in the presence of 0.00001 oH
ascorbic acid due to oxidation of both compounds occurring £ 000008 A » Linear relationship observed for the rate of cyclization as a
simultaneously. [4] | — function of pH
e New electrodes in development to be able to selectively detect 0.000006 . Greatest rate of cyclization occurred at pH 7.8
dopamine in the presence of interfering species. [4] y = -10.224x3 + 26.272 - 23.56x + 7.5034
_ < 000000 « Each CV for each pH utilized the equation above to find k;
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Dopamine Dopamine o- quinone * The pH threshold of the follow up chemical reaction was determined
A o000 B to be 5.60
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ij\ » -0.000004 * The kinetic rate constant was found to be linearly proportional to the
O N C — pH of the electrolyte in the pH range 7.2 to 7.85.
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Future Work

Potential vs Ag/AgCI (V)
* EXxplore behavior of the follow up reaction of dopamine in basic pH

HO . 0 \ « Potential was cycled from -0.7 V to 0.8 V in the positive direction, the ranges. | N
Hom ,Om initial and final potentials are both -0.1 V. * Determine in detail the composition of the second redox couple.
e ; -  Peaks A and B represent the redox couple dopamine and dopamine-
| 1..eukof3m/nochr.ome. | b, 6-indolequinone ) _ p p p A C kn OWI e d g em en t S
* A is the electrochemical oxidation/reduction O-quinone. |
* Kkis the rate constant of the follow-up reaction « Peaks C and D represent the redox couple leukodopaminochrome This work was carried as part of the Integrated Lab Course (CHEM 410)
* B is the electrochemical redox of the product and dopaminochrome. during Spring 2019
* C s the reaction that results in neuromelanin formation '
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